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Section A (20 marks) 


Answer ALL questions in this section. All questions are of equal value. 


Select the most correct answer for each question. 


Question 1: The most commonly used sample in clinical testing is: 


hae orien aa oa 


Urine 
Blood 
Liver biopsy 
Saliva 


Question 2: Mutations in non-coding regions of DNA: 


nae aoa 


Never cause changes to protein structure or amount 

Always cause changes to protein structure or amount 

Only cause changes to protein structure or amount if they are in the promoter region 
None of the above 


Question 3: The most abundant protein in plasma is: 


aca ae 


Albumin 
Clotting factor 
Lipoprotein 
Immunoglobulin 


Question 4: During the blood clotting cascade prothrombin is converted to thrombin by the 


action of: 
1. Activated Factor X 
2. Plasminogen 
3. Activated Factor VIII 
4. Tissue Factor 


Question 5: During the blood clotting cascade fibrinogen is converted to fibrin by the action 


of: 


Poe ee 


Activated Factor X 
Plasmin 

Thrombin 

Tissue factor 
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Question 6: Antibodies are a useful tool to utilise in clinical testing because they are: 


1. Fluorescent 

2. Polyclonal 

3. Insoluble 

4. Highly specific 


Question 7: An increase in the levels of the creatine kinase MB isozyme in plasma may be 
indicative of: 


Liver damage 
Muscle damage 
Heart damage 


gn ae 


Nothing — this enzyme is normally found in plasma 


Question 8: Which PCR method allows for analysis of RNA levels: 


1. RT-PCR 

2. Real time PCR 

3. Multiplex PCR 

4. Methylation specific PCR 


Question 9: The symptoms of sickle cell anaemia result from: 


A lack of clotting Factor VIII 

An imbalance in the number of a- and B- globin chains 
A shortage of cholesterol in the erythrocyte membrane 
A change in the solubility of deoxyhaemoglobin 


ale ole aoe 


Question 10: Cystic fibrosis is characterised by thick, sticky mucus obstructing the airways. 
This is a result of: 


Release of intracellular enzymes following cell damage 
Abnormal transport of chloride and sodium 

Abnormal production of secretory enzymes 

Expansion of trinucleotide repeats 


Fe OS 


Question 11: The most common mutation resulting in cystic fibrosis is: 


A 3 base pair deletion in a nucleotide binding domain 
An inversion at intron 22 

A glutamic acid to valine substitution at residue 6 

A large deletion in the promoter region 


hala aol ae 
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Question 12: Muscular dystrophy results from abnormalities in which protein: 


Fe. Oe 


Albumin 

Apoprotein B-100 

Dystrophin 

Dystrophin-associated glycoprotein 


Question 13: The difference between Duchenne and Becker muscular dystrophy is due to: 


Different proteins being affected in each form of the disease 

Mutations that result in a protein that lacks function, compared to mutations that result 
in a protein with partial function 

A difference in serum creatine kinase levels 

One being caused by novel mutations and the other being caused by inherited 
mutations 


Question 14: Muscular dystrophy is generally diagnosed by elevated levels of which enzyme 


in serum: 
1. Lactate dehydrogenase 
2. Myotonin protein kinase 
3. HGPRT 
4. Creatine kinase 


Question 15: Which of the following is NOT a common feature of trinucleotide repeat 


diseases: 
1. Early age of onset 
2. Neurological disorders/symptoms 
3. Anticipation 
4. Normal, pre-mutation and full mutation alleles of the gene 


Question 16: Trinucleotide repeat expansion occurs during: 


Pee NO 


Gametogenesis 
Fertilization 
Mitosis 
Transcription 
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Question 17: The symptoms of dominant cerebellar ataxias (for example Huntington’s 
disease) are caused by: 


Aggregation of proteins 

Lack of functional proteins 
Impaired cell membrane function 
Aggregation of mRNA 


FES 


Question 18: The symptoms of glucose 6-phosphate dehydrogenase deficiency result from: 


Overproduction of NADPH via the pentose phosphate pathway 
An increase in levels of reduced glutathione (GSH) in erythrocytes 
A deficiency in NADPH production via the pentose phosphate pathway 


ode 


The inability to convert glucose 6-phosphate to fructose 6-phosphate via the 
glycolytic pathway 


Question 19: Lesch-Nyhan syndrome is diagnosed by behavioural disturbances, and an 
increase of which substance in the blood: 


Uric acid 
Lactose 
Purine bases 
HGPRT 


Fer a 


Question 20: Hypolactasia is: 


A recessive condition 

A dominant condition 

An X-linked condition 
Not a disease state 


haa el 
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Section B (80 marks) 


Answer ALL questions in this section. All questions are of equal value. 
Answer ALL parts of each question. 


Question 21 (20 marks) 


You have carried out a test to determine the concentration of Protein A in 10 serum samples 
from healthy adult males. These results are presented in the table below. With reference to 
this table, answer the following questions: 


Sample Value (mg/dL) Sample number Value (mg/dL) 
number 

1 402 6 368 

2 450 7 395 

3 350 8 412 

4 422 9 440 

5 438 10 383 


a) Calculate the mean of the test results (2 marks). 


b) Calculate the standard deviation of the test results (4 marks). 


c) Present the reference range for Protein A, based on these test results (2 marks). 


d) Joe, a 25 year old male, returns a test result of 480 mg/dL of Protein A. Comment on 
this result in relation to the reference range. What can you conclude from this result? 


(4 marks). 


e) Jill, a 28 year old female, returns a test result of 362 mg/dL of Protein A. Comment on 
this result in relation to the reference range. What can you conclude from this result? 


(4 marks). 


f) You carry out the same test on 10, 000 individuals and collect the test data. Given the 
following results calculate both the sensitivity and specificity of the test: (4 marks). 


Disease Present 


YES NO 
Positive test result 4321 212 
Negative test result 34 5433 
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Question 22 (20 marks) 


a) 


b) 


C) 


d) 


Briefly describe (2-3 sentences) the roles of LDL and HDL in the body (4 marks). 


How do increased levels of LDL lead to atherosclerotic plaque formation? You should 
explain in detail the process of plaque formation (8 marks). 


Describe ONE lifestyle modification that may be undertaken to reduce the risk of 
cholesterol related disease. Explain how this modification reduces the risk of 
atherosclerotic plaque formation (4 marks). 


Describe ONE genetic mutation that increases the susceptibility of an individual to 
cholesterol related disease. Explain how this mutation increases the risk of 
atherosclerotic plaque formation (4 marks). 


Question 23 (20 marks) 


a) 


b) 


C) 


Viral vectors are the most common method used for delivery of genetic material for 
gene therapy. Explain why viral vectors are useful and draw a labelled diagram to 
illustrate how they are used to deliver genetic material to cells (8 marks). 


Not all diseases are good candidates for gene therapy. What features of a disease 
would make it a good potential candidate for gene therapy and why? (6 marks) 


To date there are very few examples of successful gene therapy. Describe THREE 
problems with current gene therapy technology (6 marks). 


Question 24 (20 marks) 


a) 


b) 


c) 


d) 


Draw a diagram of the eukaryotic cell cycle, indicating the M, S, GO, G1 and G2 
phases, and a brief description (1 sentence) of what is happening in each phase (6 
marks). 

Define the terms proto-oncogene and oncogene (4 marks). 


Describe how mutations in the TP53 gene can lead to cancer (5 marks). 


Describe how mutations in the BRCA/ gene can lead to cancer (5 marks). 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do 


so may result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been 


returned. 


